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Operating System Selector and Data Storage Drive 

Field of the Invention 

This invention relates to an operating system selector, and a data storage drive 
5 provided with an operating system selector, a computer provided with an operating system 
selector, a computer provided wth a data storage drive, and a method of booting an operating 
system. 

Background of the Invention 

10 When a computer boots from a hard disk drive, it is necessary for the computer's 

BIOS to be able to identify a bootable or active partition from which an operating system 
("OS") can be booted. Conventionally, a hard disk may be divided into up to four main 
partitions. When booting from a hard disk, the BIOS win read a master boot record 
("MBR^X conventionally located at the first sector or first logical block address (LBA 0) of 

15 the disk. The master boot record contains a table which contains descriptions of the main 
partitions. One of the main partitions is conventionally marked asactive, indicating that it is 
a "bootable" partition which should be used for booting up. The boot code portion contains a 
piece of code referred to as an lt OS loader" which loads the kernel files of the operating 
system into memory from the bootable partition. However, where two or more potentially 

20 bootable main partitions are provided, for example where two different operating systems are 
stored in separate partitions, it is known to provide a boot code which is stored on the disk 
and which is operable to generate a boot menu enabling a user to select a preferred operating 
system. 

To overcome the limitation to four primary partitions, specifications such as the Intel 
25 Extensible Firmware Interface (£FI) specification have been defined. In accordance with the 
EFI specification, a very large number of partitions may be defined, each identified by a 
globally unique identifier (GUID), a 128 bit number. A partition table, referred to as a GPT 
or GUID partition table, lists each of the partitions, including their beginning and end 
addresses and information identifying the contents or function of the partition where desired. 
30 Tt is possible for an MBR partition table and the (up to) four main partitions to co-cxist on the 
same disk with EFI partitions and a GPT by defining one of the main partitions as a GPT- 
managed area and locating the GPT partitions in the GPT-managcd area. If a BIOS which is 
not compatible with the EFI specification attempts to boot from the hard disk, it will read the 
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master boot record and bootable main partitions in conventional manner while ignoring the 
main partition holding the EFI-configured GPT and G?T partitions. The GPT specification is 
advantageous in that it permits up to 2*>4 sectors of a disk to be addressed. 

Where a BIOS is compatible with the EFI specification, it is operable to read both 
5 GPT's and the MBR partition table, hereinafter referred to as a legacy MBR partition table, to 
identi fy both bootable GPT partitions and bootable primary partitions, hereinafter referred to 
as "legacy" partitions, and generates a boot menu. In accordance with the EFI specification, 
the boot code contained in the legacy NBR is not run, but instead a specific root directory is 
specified where operating system loader programs may be found. 

10 It is desirable that the advantages of GPT partitions become available as soon as 

possible, even on computers where the BIOS and operating system is incompatible with the 
EFI specification. Where however an operating system's files are stored in a GPT partition, 
on boot die operating system loader and operating system kernel will be unable to find the 
expected files because of the different disk structure and disk addressing system. 

J. 5 An aim of the invention is to provide a new or improved method whereby a non~EFI 

compatible operating system may be booted from GPT partition. 

Summary of the Invention 

According to a first aspect of the invention, we provide an operating system selector 
20 operable to boot a non-EFI compatible operating system where the operating system files are 
stored in a GPT partition of a data storage drive, the data storage drive having a first address 
set, the OS selector being operable to read a GUID partition table to identify address 
information relating to the GPT partition, define the GPT partition as a data storage drive 
having a second address set call an address mapper and pass the address information to the 
25 address mapper, and perform a loading step to boot the operating system. 

The operating system selector may be operable to read the data storage drive to 
identify bootable legacy partitions and bootable GPT partitions, and generate a boot menu in 
accordance with the identified bootable partitions. 

The OS selector may comprise a boot code stored in a legacy master boot record of 
30 the data storage drive. 

The loading step may comprise the step of reading a further legacy master boot 
record of the GPT partition, loading a legacy boot code into memory and passing control to 
the legacy boot code. 
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The address mapper may be operable to hook commands to access the data storage 
drive, and, where the command comprises an address in the second address set, to map the 
address to the corresponding address of the first address set. 

The address mapper may be a terminate and stay resident program. 
5 The GPT partition type may comprise a partition type which is the image of a legacy 

hard disk drive and wherein the step of defining the GPT partition as a data storage drive may 
comprise the step of setting a BIOS drive number corresponding to the GPT partition to 80H, 

Alternatively, the GPT partition may comprise a partition type which is the image of 
a legacy floppy disk and wherein the step of defining the GPT partition as a data storage drive 
1 0 may comprise the step of setting a BIOS drive number corresponding to the GPT partition to 
OH. 

The step of defining the GPT partition as a virtual data storage drive may be 
performed by the address mapper. 

According to a second aspect of the invention, we provide a data storage drive 
15 comprising a data storage area, the data storage area comprising a legacy master boot record 
comprising an operating system selector according to any one of the preceding claims, and a 
GPT-managed area comprising at least one GPT partition comprising files of an operating 
system. 

The data storage drive GPT partition may comprise a further legacy master boot 

20 record. 

The data storage drive may comprise at least one legacy partition. 
The data storage drive may comprise a hard disk drive. 

The present invention thus allows a non-EFI compatible operating system to be 
booted from a GPT partition without modification to the operating system itself or of the 

25 BIOS of the computer. The advantages can be made available now even when the operating 
system or BIOS themselves are not EFI compatible. 

According to a third aspect of the invention, we provide a computer comprising an 
operating system selector, the operating system selector being operable to boot a non-EFI 
compatible operating system where the operating system files are stored in a GPT partition of 

30 a data storage drive, the operating system selector being operable to read a GU1D partition 
table to identify address information relating to the GPT partition, define the GPT partition as 
a virtual data storage drive, call an address mapper and pass the address information to the 
address mapper, and perform a loading step to boot the operating system. 
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According to a fourth aspect of the invention, we provide a computer comprising 
memory and a data storage drive, the data storage drive comprising a GPT partition, the 
computer being operable to load an operating system selector into the memory and run the 
operating system selector, the operating system selector being operable to operable to boot a 
5 non-EFI compatible operating system where the operating system files arc stored in the GPT 
partition of the data storage drive, the operating system selector being operable to read 
a GUTD partition table to identify address information relating to the GPT partition, define the 
GPT partition as a virtual data storage drive, call an address mapper and pass the address 
information to the address mapper, and perform a loading step to boot the operating system, 

10 According to a fifth aspect of the invention, we provide a method of booting a non- 

EFI compatible operating system when (he operating system files are stored in a GPT 
partition of a data storage drive, the data storage drive, the method comprising the steps of 
reading a GUID partition table to identify address information relating to the GPT partition, 
defining the GPT partition as a virtual data storage drive, calling an address mapper and pass 

15 the address information to the address mapper, and performing a loading step to boot die 
operating system. 

Brief Description of the Drawings 

An embodiment of the invention will now be described by way of example only with 
20 reference to the accompanying drawings, wherein; 

Figure 1 is a diagrammatic illustration of a computer comprising a data storage drive. 

Figure 2 is a diagrammatic illustration of a data storage drive embodying the present 
invention, 

Figure 3 is a flow diagram illustrating a method embodying the present invention, and 
25 Figure 4 is a further diagrammatic illustration of the data storage drive of Figure 2. 

Detailed Description of the Preferred Embodiments 

As shown in Figure 1, a computer is diagrammaticalJy illustrated at 42. The 
computer comprises a motherboard 43 provided with a BIOS 44 in conventional manner, and 
30 a data storage drive, in the present example a hard disk drive 45 which is addressed by the 
Interrupt 13h of the BIOS 44 in conventional maimer, and a memory 46. 

Referring now to Figure 2, a diagrammatic illustration of a data storage area of a data 
storage drive is shown, in the present example a hard disk drive 45 of Figure 1. The first 



500111253-1 EP 



5 

sector or each block of the data storage area 10 comprises a master boot record 11 in 
conventional manner, hereinafter referred to as a legacy MBR 11. The legacy MBR 
comprises a first part comprising boot code including an operating system selector 1 la, 
hereinafter referred to as an "OS selector" which is loaded into memory 46 by the BIOS and 
5 run during each boot process and a partition table hereinafter referred to as a legacy partition 
table 1 lb. The data storage area 10 is divided in conventional manner into three partitions 12, 
13, 14 hereinafter referred to as legacy partitions. The partitions 13, 14, are provided with 
volume boot records 13a s 14a in conventional manner. The partition 12 comprises a GUID 
partition table ("GPT' 1 ) managed area 15 which is nested within the legacy partition 12 in 
1 0 known manner. The legacy partition table 1 lb comprises entries 12b, 13b, 14b corresponding 
to each legacy partition 12, 13, 14, including the start address of each legacy partition 12, 13, 
14. 

Referring now to the GPT managed area 15, a partition table comprising a GUID 
partition table (GPT) 16 is provided at the start of the GPT managed area 15 7 comprising a 

1 5 GPT header 16a. The GPT-rnanaged area 15 comprises a plurality of GPT partitions 17, 18, 
19, each of which has a corresponding entry 17a, 18a, 19a in the GPT 16. Each GPT partition 
entry 17a, 18a, 19a, comprises information relating to the corresponding partition, including a 
partition type GUID, a unique GUID identifying that partition, the start and end addresses 
which in the EFI comprise logical block addresses, EFI attribute information and a partition 

20 name of up to 36 characters. The partition type GUTD is a GUID which indicates the file 
structure used in that partition. At the end of the GPT managed area 16, a backup GPT 20 is 
provided in conventional manner, which duplicates the contents of the GPT 16 such that if the 
GPT 16 is corrupted or invalid the GPT managed area 15 may still be addressed using 
information in the backup GPT 20, 

25 In the present example, one of the GPT partitions, partition 19 contains the files for a 

non-EFI compatible operating system 21. The partition 19 is further provided with a further 
legacy master boot record 22 and a volume boot record 23 in like manner to the boot records 
1 3a, 14a. The further legacy MBR 22 contains a legacy boot code comprising an OS loader 
22a. The GPT partition 19 will be of appropriate partition type suitable for the type of disk 

30 image stored within ii. In the present example, the operating system 21 comprises MS-DOS 
(TM) installed on a legacy hard disk image and the partition type is advantageously of the 
standard EFI GPT partition type 024DEE41-33E7-11D3-9D69-0008C781F39F. This 
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partition type is the exact image of a legacy hard disk, and indicates the presence of a legacy 
MBR in the partition. 

Referring now to Figures 3 and 4, the present embodiment is operated as follows. At 
step 30, as part of the boot process the BIOS will read the legacy MBR 11 in conventional 
5 manner, and at step 31 will load and run the operating system selector Ua as it would for any 
boot code stored in the legacy MBR 11. The OS selector 11a is operable at step 32 to search 
the data storage area 10 for bootable legacy partitions and bootable GPT partitions. Bootable 
legacy partitions may be identified from the corresponding entry in the legacy MBR partition 
table 1 lb where a boot indicator byte is set to 80h in conventional manner whilst bootable 

10 partitions in the GPT managed area 15 will be identified by reading the GPT 16 to identify 
GPT partitions of the right partition type. At step 33, a boot menu is displayed comprising 
both GPT and legacy bootable partitions which have identified by the OS selector 11a. A 
user may select an option from the boot menu. In the case of the user selecting, for example, 
an operating system located in a legacy partition 13, 14, the rest of the OS boot process 

15 proceeds in conventional manner as shown at step 35. 

If the user decides to use a non-EFI operating system stored in a GPT partition, in this 
example the operating system 21 held jn the GPT partition 19, the OS selector 11a will 
retrieve address information, for example the start address and partition length expressed in 
logical block addresses, from the GPT 16 at step 36. At step 37, the OS selector 11a launches 

20 an address mapper program element shown at 41 in Figure 4 and passes the address 
information to the address mapper. The address mapper 41 in this case is a terminate and stay 
resident (TSR) program which is able to hook calls to the BIOS interrupt 13h in conventional 
manner. At step 38, the address mapper 41 identifies the partition 19 as a separate, virtual, 
disk drive. The BIOS drive identifier is set to the appropriate value, for example 80h for a 

25 partition type which is the image of a legacy hard disk. If necessary, the drive identifier for 
the data storage drive 43 should be re-mapped, for example from 80h to 81h, and any other 
physical data Storage drives should be re-mapped accordingly, The data storage area 10 will 
have a first set address which begins at logical block address 0, and extends, in this example 
to the final logical block address of partition 14. The virtual data storage drive equivalent to 

30 partition 19 will have a second address set, also beginning at logical block address 0 and 
extending up to the address equivalent to the length of the partition 19. It will be apparent 
that step 38 may alternatively be performed by the OS selector 1 la. 
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At step 39, the OS selector 11a will read the farther legacy master boot record 22 of 
the partition area 19, load the legacy boot code comprising a legacy OS loader 22a into the 
standard address, for example 0:7C008 and at sStep 40 transfers control to the legacy OS 
loader 22a. 

5 With reference to Figure 4, when the operating system 21 boots the computer will 

apparently have two drives, in this example HDDO and HDD1. The main drive, HDDO will 
be the virtual data storage drive corresponding to GPT partition 19. The physical drive will 
appear at HDDL The operating system 21 will boot from the virtual drive HDDO in 
conventional manner. That is, the legacy OS loader 22a will read the legacy partition table 
10 22b and will identify the virtual drive HDDO as having one bootable partition in conventional 
manner. The operating system 21 will be able to read at least partitions 13 and 14 of HDD 1 
since the legacy MBR jj_ will be readable by the operating system 21 in conventional 
manner. 

When the operating system 21 or an application attempts to write to HDDO, the 

1 5 address mapper program 41 will trap all the appropriate Interrupt 13h commands addressed to 
virtual drive HDDO having an address in the second address set and map them to the 
corresponding address in the first address set of the physical drive 45. The mapping between 
the first address ser and the second address set may be done in any appropriate fashion as 
desired. For example, the OS selector 11a will know the relative offset of the partition 19 

20 from LBAO of HDD1. Where a command is directed to an address on HDD0,1he address 
mapper program 41 may simply add the offset to the address in the second address set to get 
the corresponding address of the first address set 

It will be apparent that multiple partitions may be identified as separate virtual drives. 
It might be envisaged that a legacy operating system would be installed in one GPT partition, 

25 diagnostic tools in another GPT partition and the results of a diagnostic process written to a 
third GPT partition, all defined as separate virtual drives. Although the present invention has 
been discussed with reference to conventional hard disk drives, it will be apparent that the 
invention is applicable to any data storage drive type where it is desired to boot an 
incompatible legacy operating system. It will also be apparent that the partition type may be 

30 any other type as suitable, for example the proposed GPT partition type 3C0A9D6MFOA- 
11D5-9326-3833C4CA9838 which is the image of a legacy floppy disk drive. If the GPT 
partition is of this partition type, a virtual floppy disk 00H is created, and the BIOS identifier 
for a physical floppy disk drive should be re-mapped to 01 H and following. 
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Although the present invention is intended for unmodified non-EFI compatible 
BIOS's, it will be apparent that where the BIOS is EFI compatible, the present invention may 
still be used and will allow non-EFI compatible operating systems to run as described 
hereinbefore. At the same time, EFJ-compatible operating systems on the same drive or disk 
5 will function normally using standard EFI loaders stored in the GPT system partition. 

The present invention thus creates a virtual drive at the BIOS interface level, where 
the content of the virtual drive are the contents of the GPT partition from which it is desired 
to boot. The virtual drive requires no change to the operating system kernel or the BIOS and 
is indeed independent of the operating system. This allows legacy systems to co-exist wiih 
10 EFI-compatible data storage drives and will ease the transition to EFT-compatible systems. 

In the present specification "comprises" means "includes or consists of 1 and 
"comprising" means "including or consisting of. 

The features disclosed in the foregoing description, or the following claims, or the 
accompanying drawings, expressed in their specific forms or in terms of a means for 
15 performing the disclosed function, or a method or process for attaining the disclosed result as 
appropriate, may, separately, or in any combination of such features, be utilised for realising 
the invention in diverse forms thereof. 
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